Identification of a p.Arg708Gln variant in COL1A2 in atypical femoral fractures.
Long-term bisphosphonates exposure is a proven risk factor for atypical femoral fractures (AFF) but several cases occur in untreated patients. The identification of other risk factors for AFF is critical for the management of osteoporosis. We here assessed the genetic factors associated with AFF regardless of the treatment. Cases were identified through ICD-10 codes in 3 academic centers. Medical records were analyzed by 2 investigators that adjudicated X-rays for typical or atypical fractures. Genetic screening for ALPL, SOX9, COL1A1 and COL1A2 variants was performed after patient's information and consent. A total of 389 cases were identified and 268 were ruled out according to the ASBMR Task Force recommendations. On the remaining 121, 14 (11.6%) were AFF. Anti-osteoporotic drugs were more frequent in the AFF group compared to the typical fracture group (35% vs 5%, P<0.001) but only 4 (28.6%) patients with AFF had been exposed to bisphosphonates. Genetic analysis performed in 5 patients found one with a heterozygous mutation in COL1A2 (rs72658163, NM_000089.3:c.2123G>A, p.Arg708Gln). This rare variant (Minor Allele Frequency=0.0008) causes a missense mutation that alters collagen fibrillogenesis. Eight heterozygous polymorphisms for ALPL were also found in 3 patients. Genetic screening for variants in only 4 genes and 5 patients with AFF resulted in the identification of genetic variants in 3 patients including a rare variant in COL1A2, suggesting a possible genetic susceptibility to AFF. This finding should encourage clinician to further genotype patients with AFF in a collaborative multicentric project.